Lower Motor Neurone 
Syndromes 


O 


© True weakness is defined as an inability to carry 
out a desired movement due to reduction in muscle 
strength 


© The terms malaise and listlessness are reserved for 
perceived weakness from a broad spectrum of 
illnesses example cardiac failure, viral illness, 
psychogenic 

© However the physician must quickly identify 
potentially life threatening unstable patients with 
weakness: 
О GBS with autonomic/ respiratory failure 
O Transverse Myelitis (UMN) 


о Stroke (UMN) 


Important Questions 
ፃ Onset/Temporal progression 
© Distribution of weakness 


© Precipitating factors? 
© Exercise, CHO load, medication, preceding infection, cold 


© Fluctuation or variability 7 

® Ocular/ Bulbar /Respiratory weakness 

© Myotonia, pain, cramps , exercise 
intolerance 

e FH 


ዋ Drug Hx 


Table 2 Positive Symptom Clues for Neuromuscular Localization 


Muscle Neuromuscular Junction Peripheral Nerve Anterior Horn Cell 
Myaldia Dry mouth" Paresthesias Cramps 
Cramps Orthostatic hypotension“ Pain Fasciculations 
Myctonia Cramps 
Muscle rippling Fasciculations 
Table 3 Pattern of Clinical Examination Findings Associated by Localization 
Localization Typical Distribution of Weakness Atrophy Reflexes Sensation 
Muscle Proximal > distal No (unless severe Normal Normal 
or end stage) 
Neuromuscular junction Ocular, bulbar, or proximal Rare Normal Normal 
Peripheral nerve Distal or proximal [symmetric Yes Reduced Abnormal 
or asymmetric) 
Anterior horn cell Any Yes Reduced (increased in ALS) Normal 
(motor neuron disease) 
Spinal cord Upper limb extensors; No Increased Abnormal 


lower limb flexors 


TABLE 5 
Additional Selected Causes 
of Muscle Weakness 


Electrolyte 
Hypercalcemia 
Hyperkalemia/hypokalemia 
Hypermagnesemia/hypomagnesemia 
Endocrine 
Acromegaly 
Primary hyperparathyroidism 
Hypopituitarism 
Vitamin D deficiency (osteomalacia) 
Rheumatologic 
Polymyalgia rheumatica 
Systemic sclerosis/scleroderma 
Genetic 

istal myopathies 
Oculopharyngeal muscular dystrophy 
Myotonic dystrophy type 2 (proximal myotonic 


myopathy) 
Metabolic 


Glycogenoses 
Acid maltase deficiency 
Aldolase A deficiency 
Brancher enzyme deficiency 
Myophosphorylase deficiency 
Phosphofructokinase deficiency 
Lipidoses 
Carnitine deficiency 
Carnitine palmitoyltransferase ll deficiency 
Trifunctional protein deficiency 
Mitochondrial defects 
Miscellaneous 
Amyloidosis 
Sarcoidosis 


Information from references 6, 8, 15, 16, 18, 20, and 
24 through 38. 


TABLE 3 

Infectious and Neurologic Causes of Muscle Weakness 
5—€AA—————A—A—A—A^A^—€^——€^€ € A—— 
Infectious Neurologic (continued) 

Epstein-Barr virus Demyelinating disorders 


Human immunodeficiency 
virus 


Guillain-Barré syndrome 


Spinal muscle atrophy 


Subdural/epidural hematomas 


| 

! Multiple sclerosis 
Influenza | Neoplasm 
lyme disease | Neuromuscular disorders 
Meningitis (multiple agents) | Botulism 
Polio | Lambert-Eaton myasthenic syndrome 
Rabies _ ı Myasthenia gravis 
Syphilis | Organophosphate intoxication 
Toxoplasmosis | Radiculopathies 
Neurologic | Cervical spondylosis 
Amyotrophic lateral sclerosis | Degenerative disc disease 
Cerebrovascular disease | Spinal cord injury 

Stroke | 


Information from references 6 and 9 through 12. 
| 


Acute Onset Diffuse LMN Syndromes 


© Limit the above talk їо LMN Syndromes 
© Acute onset 
© Diffuse 

O Strokes 


O Spinal cord Syndron 
- Discussed later 


© 17 year old male who presented with ascending 
weakness and respiratory distress. 


© He had a preceding gastroenteritis and is HIV 
reactive. 


€ Clinically he was distressed. 
© Chest expansion < 3cm 
© Unable to cough or speak full sentences 
© Poor diaphragmatic movement 


© Bifacial weakness 

© Poor gag 

© Flaccid areflexic quadriparesis 

© Pin prick and light touch was impaired up to 1.1 


Assessment : GBS/AIDP 


© Life threatening , post infectious disease characterised by 
rapidly progressive, symmetrical weakness of the extremities. 


© Incidence is 1-2/100 000 person years 
© More common in men 
© 2596 develop respiratory distress and ANS dysfunction 


* Common subtypes: 

2 Acute Inflammatory Demyelinating polyneuropathy 
. (AIDP: 60%-80%) 

© Acute motor axonopathy (AMAN): 6-7% in UK/30-60% in Asia, GM1a, 
GM1b 

© Miller Fisher Syndrome ( MFS): GQ1b 
- Opthalmoparesis 
© Areflexia 
` Sensory ataxia 


Precipitating Factors 
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® Post infectious , 2/3 report RTI/GIT 
© C jejuni is responsible for > 1/3 of GBS 
© Others: CMV, EBV, Mycoplasma pneumonia, H influenza A, 
Hepatitis A/E 
© Influenza vaccine: 1/100000 
© (risk of GBS after flu is 4-7xs higher) 
® Only 1 in 1000-5000 will develop GBS after 
Campylobacter enteritis in the subsequent 2-3 months 
© Critical step is the development of antibodies that cross 
react with specific gangliosides 
© Some antibodies are related to specific GBS subtypes 
and neurological deficits example GD1A : pharangeal- 
cervical branchial variant 


Pathogenesis 
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© Monophasic illness 

© Maximum severity at 4 weeks 

© Progressive phase is usually followed by a plateau of 2 days to 6 
months 

© Characterised by rapidly progressive symmetrical weakness with 
hypo or areflexia 

© > 50% have sensory deficits 

© 50% have cranial nerve deficits 
© Bifacial weakness 
o Swallowing abnormalitis 
© Extraocular dysfunction 

© 60-90% have muscle pain, backache 

© 25% develop respiratory insufficiency requiring ventilation 

© 60% have ANS dysfunction (cardiovascular dysregulation) 


Clinical Course of GBS 


— Course of GBS 

— Infection 

— Antiganglioside 
antibodies 
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Atypical GBS/Red flags 


© 8% : may have paraparesis 
© Persistent asymmetrical weakness 
© 9% : normal tendon reflexes in weak muscles 


Features that should raise doubt about the diagnosis of GBS 
Increased number of mononuclear cells in cerebrospinal fluid (>50 cells per ul) 
or polymorphonuclear cells in cerebrospinal fluid 
Severe pulmonary dysfunction with limited limb weakness at onset 
Severe sensory signs with limited weakness at onset 
Bladder or bowel dysfunction at onset 
Fever at onset 
Sharp spinal cord sensory level 
Slow progression with limited weakness and without respiratory involvement 
(consider subacute inflammatory demyelinating polyneuropathy or acute-onset 
chronic inflammatory demyelinating polyneuropathy) 
Marked persistent asymmetry of weakness 
Persistent bladder or bowel dysfunction 


Investigations 


© LP: albumino-cytological dissociation 
© Present in 64% of patients 
О 50% at D3 
2 80% at D7 
© Cell ccts > 50 : ?? Diagnosis 
` Leptomeningeal malignancy 
` HIV polyneuropathy 


© Testing for antiganglioside antibodies 
© NCS: Maybe normal in the first 2 weeks 


Treatment 


© Multidisciplinary supportive care and 
immunotherapy 
* Immunotherapy: Both forms are as effective 


© IVIg: 0.4g/kg for 5 consecutive days 
O PE: 


- Difficult in the setting of ANS instability 

_ Half the price of IVIg 

. Requires specialised equipment and care 

` Difficult in young children 

. Maybe more beneficial in AMAN than IVIg: studies are small 


© Continues to deteriorate/relapses consider CIDP 


°ICU/High Care setting 


© Respiratory Care: 


° Depth of respiration/ number of words/min/chest expansion/strength 
of cough/Paradoxical respiration/+ sniff test 


o FVC 


© Blood gas : deteriorates late in the disease and therefore unreliable 


® Cardiovascular: 
© Pulse 
© BP : Labetalol 


© Bulbar 
o NGT 


© Pain management 
* DVT prophylaxis 


© Mortaility varies from 3-7% 
© Predictors: 


O advanced age 
O Severe weakness 


© Axonal loss on EMG 

© Preceding diarrheal illness 

© Pulmonary and cardiac complications 
© ANS instability 

о Mechanical ventilation 

О Systemic infection 


© 21 year old female with progressive fatigue 
while cycling at the gym. 


© She stopped her exercise programme and 
subsequently improved 


© Later complained of ptosis and diplopia after 
reading for an hour. 


© Improved if she rested 


© Neurologist detected: 
© Fatigue on sustained exercise 


© Was unable їо do > 8 sits ups ( previously was able 
to do 20) 


© R sided ptosis on prolonged up gaze of > 2min 
© Vertical diplopia after prolonged up gaze 


© Defaulted subsequent treatment 


© 1 month later after a flu like illness she 
presented to the emergency department in 
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Epidemiology 


O Men AChR positive 
ሀ] Women AChR positive 
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Young women 
Elderly men: 


* Autoimmune disease caused by antibodies to muscle 
Acetylcholine receptors atthe NMJ | 


* This leads to a defect in neuromuscular transmission 
leading to muscle weakness and fatigue 


© Often associated with: 
Other Autoimmune diseases 
10% of patients have a thymoma 
30-60% of thymomas are associated with MG 


10% of patients have antibodies to muscle specific tyrosine kinase 
(anti MUSK antibodies) 
Female 
Neck 
Shoulder 
Respiratory 


® Other auto antibodies 
Titin (90% of patients have thymoma 
ryanodine 


© Diurnal variation 
© Fatigue 


© Generalised weakness 
© Proximal > distal 


о NF>NE 
О Preserved reflexes 
© Normal sensation 


© Cranial Nerves 
О Bifacial weakness 
© Bulbar weakness 
© Respiratory failure 
© Jaw weakness 


® Ocular Signs 
© Ptosis 
о Ophthalmoparesis ( Diplopia) 
© Eye Closure weakness 
© Pupillary abnormalities 
© Cogans Twitch 


Factors 


® Stress: 
© Surgery, Pregnancy 
® Infection 
© Drugs 
| Succinylcholine 
| Aminoglycosides 
© Quinine 
“ Botulinum Toxin 


Diagnosis 


® Clinical 


O Fatigue 
©Variability 


Table 4-4. Characteristics of weakness in myasthenia gravis 


Cranial nerves: diplopia, dysphagia, dysarthria 
Proximal or distal, usually symmetric 


Weakness increases with exercise and improves with rest 


Bedside Tests 


Ice Pack 
L Others 


© RNS 

* HF RNS 

© SFEMG 

© AcHR Ab/MUSK Ab 
© CT Chest 
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DECREMENT ` 


Мападетепї 


© Symptomatic Rx 
© Anticholinergics 

е Immunomodulating 
© Corticosteroids 
O Immunosuppressives 
° IVIg 
© Plasmapharesis 


* Thymectomy 


® Is an uncommon life threatening neurological emergency 


® Maye the onset of the disease or occur in a patient known with 
MG 


* Hallmark is bulbar or respiratory failure 

© Respiratory Failure: hypoxaemic, hypercapnic or both 

* Results from poor airway protection, inadequate secretion 
clearance and hypoventilation 

© Bulbar muscle dysfunction results in dysphagia, (unable to 
Swallow 5cc of water) nasal regurgitation, nasal and staccato 
Speech, jaw and tongue weakness and bifacial weakness 

* MUSK-MG bulbar failure is a common feature, usually precedes 
respiratory failure 

© Medical emergency requiring ICU admission and supportive care 


© Acute support: 
O Decision to intubate and ventilate is a clinical decision 


2 (do not rely on blood gas results, deteriorates v late in the 
disease) 


o NGT/Adequate nutrition 


© Pulmonary toilet 
о Neostigmine Infusion 


© Exclude a cholinergic crisis, if unsure stop anticholinesterase 
treatment provided the patient is ventilated 


ዋ Immunotherapy 
О IVIg or PE 
© Pulse IV Cyclophosphamide 
© Thymectomy 


Common Neuromuscular causes of Acute Respiratory 
Failure _ p weakness 


© Myopathies 
о Dermatomyositis 
© Sarcoglycanopathies 
о Necrotising myopathies 
© Tentanus 
© Rabies 
© Organophosphate/Botulism 
© High cervical transverse myelitis 


© 24 yr old marathon runner 


© After completing the comrades marathon he 
developed acute onset generalised weakness 
+ severe myalgia 


© Later developed fever, confusion and oliguria 
© Urine: tea-coloured 


© Bloods: low calcium, high potassium , renal 
failure, CK > 10000 


Rhabdomyolysis 
- Drugs: ROH,Cocaine,amphetamines 


Fibrates, neuroleptics ( haloperidol, 
chlorpromazine), SSRI, statins 


Anesthetic drugs and NM blocking agents 
AZT, amphotericin 
Infections Influenza, HIV,EBV, CMV, malaria, fungal 


Electrolyte Low/high Na/ low K/low Ca 
disturbances 


Endocrine Hyper/hypothyroidism/DKA 


Inflammatory Polymyositis, DM 
myopathies 


NMS 


Severe exertion Physical exertion, status asthmaticus, status 
epilepticus 


Temperature extremes Malignant hyperthermia, heatstroke 


« Traumatic Burns, electrical injury 


Q 


Myophosphohorylase Deficiency 


Mitochondrial Respiratory chain 
abnormalities 


Inherited Myopathies DMD, EDMD,Dysferlinopathies 


Skin Changes 


Management 


O 


© Supportive 

® Fluid resuscitation 
® Correct electrolytes 
® Dialyse 

® Rx the cause 


© 19 year old male 


© Developed 4 episodes of acute quadriparesis 
lasting 10 minutes each. 


© Each occurred after eating a meal : last meal 
was a sugar beans bunny 


© Fully aware of his surrounding, normal 
respiration and vision 


© Subsequently recovered 
© Diagnosis?? 


Channelopathies: Periodic Paralysis 


© Recurring episodes of muscle stiffness or 
weakness triggered by typical circumstances: 
° Cold 
о Exercise 
© K+ Load 
О Drugs 
© Present with episodic quadriparesis (full 
recovery) 
© Normal mentation 
© Normal ocular movements 
2 Normal Respiration and bulbar function 
о Normal sensation 


© Challenging 

© Detailed History 

© Detailed examination 
© Basic Bloods 

EXPE 

© Supportive care 

© Refer to neurology 


